Inhibition of AMP-activated protein kinase pathway sensitizes human leukemia K562 cells to nontoxic concentration of doxorubicin.
Doxorubicin (Dox) is a commonly used anthracycline in many antitumor regimens. The dose related Dox-induced cardiotoxicity often poses challenge in clinical practice, lowering its dose and administering it in combination with other compound is an option. In this study, we found that a nontoxic concentration of Dox at 34.5 nM (20 ng/ml) combined with Compound C, an inhibitor used in AMP-activated protein kinase (AMPK) pathway, could kill human leukemia K562 cells. Additionally, this study confirmed that the combined effect was related to the inhibition of some key proteins such as AMPK and acetyl CoA carboxylase. Moreover, down-regulation of these key proteins in AMPK pathway using siRNA technology also sensitized K562 cells to nontoxic concentration of Dox. The study also showed that Dox at a concentration of 345.0 nM (200 ng/ml) or 862.0 nM (500 ng/ml) that is lower than a typical value of 1-2 microM Dox in patients could kill human leukemia K562 cells. Taken together, our results suggest that inhibition of AMPK pathway by Compound C or siRNA sensitizes K562 cells to nontoxic concentration of Dox which is much lower than typical concentration in plasma of clinical patients.